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Abstract of JP 1 00651 65 (A) 

PROBLEM TO BE SOLVED: To provide an 
insulating gate type semiconductor device which 
simultaneously realizes both rapid operational 
characteristics and high breakdown strength 
characteristics. SOLUTION: Impurity regions 110 
artificially and locally constituting an energic barrier 
to a channel forming region 111 are arranged. 
These impurity regions 110 suppress a depletion 
layer, expanding from a drift region 102 into the 
channel forming region 111 for preventing the 
resultant short channel effect. As a result, the 
insulating gate type semiconductor device with high 
breakdown strength can be manufactured without 
reducing the operation speed. 
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[00 70 ] HP*>. ^f-\'^-/HBW{4W=Wpi +W P a, 
n + m{43lil±k^3IM«^fi!c , 05:o-CV^4. -t 
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LT. WtWpi. WtWpafc iV'WpitWpatCOMff 

Wpi/W=0.1 —0.9 
Wpa/W=0.1 —0.9 
W P i/"Wpa=l/9 —9 

[007 1 ] in^oifc^SBft-TS 1 Wpa/ 
W±fc(±Wpi/W*s 0 i fcti 1 T"£> ot (±3r£>£r^ k ^ 
09T$>&„ Mtli. Wpa/W=0 (Wpi/W=l fc|3J 

So 

[ 0 0 7 2 ] jStWpa/W= 1 (Wpi/W=0i;|SI») 

[0073] ja±<oaitC«t 0 . Wpa/W& itfWpi/ 
WOUHfeStiO.l —0.9 (tf4L<tt0.2 —0.8 ) com. 
WlZW&K), |SlB#^Wpi/Wpa=l/9 —9 

[0 0 74] ^BJSrfiJfflLT^W-MO S€r 

ft £ L tz *&tcii v s * if f»tt t HUM 

Sft.**>*H8*fflV^TiBWr6. 3rfc. H8 (A) li 

«B3i:Htt>£>*ffl^£) tr*4. 

[0075] s-r . h i ^-ra^ffijgsr^r-r-s^-v- 

^fcti, 08 (A) fcSrt«*«JBiTy-X«W3 0 3 
i£flFtf>££Jl8 0 1 . f-*JMHB«3 0 4]&m<7>^7£M 
8 0 2. F U 7 MWS3 0 1 i£fi^^l8 0 3*%M 
HD*>. KU:7HHW3 0 13fittZ>£2Jf8 0 3 
tt^RKSHHW 8 0 4 #* PiU t & o T , f - - v */PfW(fi 3 0 
4 mmzii I IS* 5 ' 0 2rH?ih£ flfcJB fc * 6 . 

[0076] 08 (A) TI4W0C<^36CflCfWH«8 
0 4tiHl (A) comi»Ht^-r«tffiB?tlTV^ 
C0T\ ^VM^MM^M Cfg^KO 7 )V?—X F 
U7hfH«3 0 l^SSffOJE^O&flliTV^kV^ 
^ x/PT-#i.ix(f JIM L^-T ^ . 

[0077]f^t, ^BJfCciSffiSiWW— MOS 

fciswai, H8 (A) fcjar«Rfc3a«3i^lKWfcffi 

0 3 j£f§ 8 0 1, f - -V 3 0 4 WACO'S. 

J18 0 2 £\ F U 7 Fffitfi 3 0 1 i5fi£c7)ffi£Jl8 0 3 

co^^^ifSft^rv^-c^-rs o 

[ 0 0 7 8 ] m*3 . H4 Lfcfi£fee9x*;i^— :ftS8 
HtS^Ds 3 0 4 ox*;^— «JW3J6 

/HBK 3 0 4 l/ZM LX9B&tff%mtiim . «o 

, J^WE^***-*^— MOSSIEST* 



[00 79 ] H3i08 (A) fctifciWifc 

#\ II 3 tSLfcSftflHW) t> co t it^xm^-LX^^ 

[0080] 
[S3] 

S=d(Vg)/d(log Id) 

[ 0 0 8 1 ] Efl*>. l5CSt/77(Cfc 

[0082] 
C*4] 

S=ln10 • kT/q [1 +(Cd+Cit)/Cox] 

[0 083] m.4l,z&ux. kii^yvy^t, Tii 

*e*f»ae. qSi«7s?*. cd (i^ass. citi^a 

§<3:6CDT\ Sffl§r85raV/decade (#4 L<Ji70 
mV/decade ) O/Jn § %W.k "T i t tfV m% 

[0 084] *%BWBf^>i^>i4. ^sa^ 

*c d & x T/Rmm&commmm cmo lizwtftM *> 

TS^nh^kX'foZ,. EP*>. Cd =Cit=0fc*51EB 
^tCfcttSSffi (60mV/decade ) tCjfioltS i i: tc* 

So 

[0 08 5] ^BJ^feV^TlM^^-yB^ 

*t-s^*i^jfflji§^ia i(a) fc^TttcEaws >r fc 
« f e t cmm z ixmm^ ^*-9x-hh wmm 

[0086] ^»K(±^* (^HJfcWrtt^U ^yi 

m)mi&x'±mmx'fo o . ^titfcgui^^feK^ 

[0087] 

-1 

[0 088] i^5-C*§^LS^(i. ^#:W^KJJS 

m^micomm^mttzi^co^m^M! ( i« 

lattice 2rSft^S) SDffiifcfc £tMTOfi«iLtf>»#£ 
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mk<7>mt,zm3Mtz> z t lx \ > * . 

[0089] ::t. «7«SLTtt K 'J 7 MWfft 

■TS. «-)T. df^UT«#Stlfia (m*) 
(T) T-SiiotLil 
[0090] 
[SE6 ] 

-5/2 -3/2 

//i °c (m*) T 

[ 0 0 9 1 ] ifc, 5f*HWIfia.fc:J:S»»* J Ui ti. JJc 

[0092] 
[»7] 

-1/2 -1 3/2 

« (m*) NiT 

[0 0 9 3] Zftb<7)Mz£&b. flai^fcf-Y^ 

[0094] sp*>, mmmizim7i,zt3^x^^yitL 
ttmaeommNi *m *) * < o tis^tt s £ t £ 

^x^< . 

[0095] "J 7tf)*2&«4 ( m * ) Sr/hS 

Wfctinrarr**. ztiimi&Mnmmz&^x . 

[0096] 3tmtlC«fc*Ur. ^ 'J 

m H a y'j3>-«< i o o>ift)5riftif:-at-satt«Bg 

[0097] 4fc , *gfti&?-[g£ ^<^ffj ra**- o 
ocott^riti (ffi^fr) fc. IS B B B tg^ifc*r&]£:£»& 

E#l L T ^ * <7)T\ IS JMTF- «KW35Trtl t TfrfcSHW 

[0098] wSb%^ 'J 3 yatRtctJv^Jje 



• , 180 - . 270° cDM<$mw§^i,z&\^xmnc?) 

Sft£*»4 4. fft-oX^ M 1 (A) o«fc:* 

x njjmxumfizz atr^t a* s . 

[00 99] ELLwKfc. *-Y*MBtiaiB&&&m*6 

n9 - yMWffiMBSfc i o T II 9 fcjjrtttJII t * 
[0 100J19 (A) IZ&^X. 9 0 1. 9 0 2T"tk 

s ft h mmit^mmmm^ *>i> *r-*m * ^ u t & 

H*9 0 3fc&l>« m-h. ^*)Vfflmr&M~?h**r 

yr (ii-ciiit^Wfct*) ii9 0 3t^§n?.x 

*^-tt»^fivMH«*«5feWfc^»L, 9 0 1. 9 

0 2*C^$*iftx*;l/di f -|ttiS (TMIHrieilA) (±MO« 

[oioi] ^^^)vmmcmmth**?*)T 
(V?) <o4 x-zs*v&mtzm9 (b) 

- ^'6Utc{4 . f-v */HBW*SHrf 4 ^ t'J79 0 0li 
H9 (B) ^^fciiTBffl^tK^SJ**^* 

[0102] 09(B) ^^IVB 

?iJ^lBaSn.T«^§tl.TV^A i \ 9 0 1. 9 0 2T* 

[0103] £J.±.<7)m&lz£ VTifittV®*** OT 

£ t x±m%:mmnft±£mm-t& z t 

[0104] zcom^mzm^x^izmmv^Rii 

b ) zmizmmmzmfii vxmmtt t ^ 3 xmstm, 
mmm^zm l ^ & <wct> h . 
[0105] ttz, ^^Thivm&MMi 1 1 izftLxm 

1 ( a ) . mi ( c ) iz^^miz^mmmm 1 1 o *s 

[0106] Witf, HI (A) 
fRIR^l 1 lOf-^^Htgwti^MftffiJSl lOCi-j 
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[0107] HP*>. -eoaiSC^^f-V^KSWpa.mSr 

£. -r^nWtcJlifcBfl (A) \,z^tW>z^-^^)VB 
f&im^MLlzii^x ZcoMlz Ltlft */P«#rf#£> 

[0 108] ^t, f-**A-gj&*5fl<$rS£i: , CjH?- 
* i-5tL^ ^I«E#ffiT Lfe fc LT , 

[0109] C^MM2 ] #HJftMT'ii. 

[01101B1 QiZTjitsSV— MOSCDflBtfi, 01 

^7-yf»I^«if^OTl>S„ 4-f, Hits 
^Sc7)«H 10(B) tz^tmz^&MBm 1001AS 

loin] tu, ^mmmm 1001 &±ffifrt>M. 

fcfc*tf>ifc*SlttEl 0(C) fc^f«t?r*. =5rfc. 
^SSftWCttK? h^-y«<0^M*Si*<9#!li: LT 

ft* -5til^t\ 
[0112] tfUtf s El 1 1 ( A ) ^"tWfcSTWflrtS 
«1 1 0 1^3cSt3nt^o«(cEaL^^->h^- 

TOGIMRWl 1 0 lUMfR 

[0113] 4fc, 011(B) TOMMR 
[0114] CHjfefB ] *|ftffifc:tJV^, ?-**/WB 

wf^ffl* wffl fc «. i fc s . *mmmv 

(B) t3£W> (P) ^IW^fiJfflL^ffi^o^T 
Hl4*fflv^titWf-*. 

[oiis] mmm 1 (:*L)tii<?)A-7-Mo s £# 

KIR LT , »**Sanr$-6 ZtizJ: oTWM 
«£JBfKLfc«fc800 -llOO^gJKwMiWl^ft 1 a 
fc. ?3?JD$^ffi*t^U3V (Si) fcjtpBOELTf&K 

[0 116] -f-LT, ^WfiriK^JS&fc^Sfc/O* 
fc:**H*7C* (^uyt^'jy) ) #ISfl3ltriBtt£fll 

. z i -c\ sftK-ftxgc ± o jbswuk/S' 'J ^ y 



[0117] HI 4fcjjr$1Rfc. Sitffc^-t-SJSJH 

jj-y (b. p) im<mtmfs.2ti&tn-ftm-z>. z 
nii, yj=jy (sd (p&xvmwutm < sio x > 

C:53t*T*i>. ^W«l<0Sittifc:*J{t4Jffl!We* [C] 

sifct, sio x +tctjtt*j§iwe* [c] sio.t-rs 

m= [C] si / [C] si0j 

[0118] Zcom. Si/SiO x #Hffi«^«^<7>S&T 

flWasiO,ttifc3Jt»)&**u. (HI 4 (A) ) . 4£. m 
>1<3*£, SiO K ^M»£#EifU ^(O^tLX 
Si/SiO x #Bia»o^*fi!fUiftKj& t flJ^-S (014 

(B) ) . 

[0 1 1 9] -%mimz£&t. ^ny«m©II±0.3 g 
arc* 0 . 'J ycOmCOffl(ilOgffiTS) l>o lot, 
M^JtfcttSSi^t.xm^^'ny^iia^fiEl 1 4 

(A) tfXKfcfcij, SRIWtK't'fcsjCayjWROa*^ 
5RWBrtRW«OfiiQ5 (Si/SiO K ^ffiiSfS) tcfcftS^'ay 
aW*4aftt«**«Jlli:!Sr4. ±fcs ®^ffM$ix^ 

[0120] iO»*JKslWlJW'^^ny<^]DliiWS 

(^«!f«!i««) ^mm-htz^zz<mM^mm-hwt 

Sii^<irL^t>co-C*4. 
[0121] HI 4 ( B ) tc^-T«tc. ^ffiftTt: 

IfHtMflf (^M;ir77) tSo i*oa®Rfc*fc, P 

[0122] JJLhexRfc, **SfeM««^rK^^U 

m<Oft±$: H4 d t tfajmxfc h . sflrtf =5r if. 
M^Htt^-Sk^Mftffli* <ft*W(cii SiO x 

*^t!rr & m&izts if h mmmicomm * w>x 

<~tZ,Zb tFC* h frbX'fo h . 
[0 123] ZCDZtte, 5fettaKJt*t»5t=4iV^ 

[0124] CHfifeM4 ] *BJ!*ffl»tCii^-r (±^V-M 
OS ■ FETSftaMfcL-CKWUTSfe* 1 , 

I GBT ( Insurated Gate Bipolar Transistor ) % M 
CT (CMOS Cntrolled Tyristor ) , EST (Emitter 
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Swicthed Tyristor ) „ BRT (Base Resistance cont 
rolled Tyristor ) „ I EGT (Injection Enhanced I 
nsurated Gate Bipolar Transistor) . DGMOS (Do 
ubleGate MOS ) &Z&Wf $>tl& . Wfc, «ifiT1±^° 
V— MO S ■ FET, I G B TCOtfSMMnak LT I P M 
(Intelligent Power Module) . ;\ OT 7— I C £ ifj&^SE 
kft-oXZX^h. 

[0125] #3HtWCI4. IMi^V-MOSfsUX 
CDF*|. I GBT, MCT. ESTtOUTS^PI?- 

no, mmimi 2*m*rctf oztt-t&. 

[0126] Sf, IGBTtliMOS ■ 

msm tt£ v yf- -y rtcffiit L^^v— f'^w xt* 

-So 012 (A) ^-TNf-^^ffll GBTcO^fcff 
ittCfcWC.-'W— MOS • FETfcMSM, FW 
y«S0N + m«£P + I«12 0 HCSS^X-Tp nffi 

^1 flliiJn UT * S fiX'fo & . 
[0127] S8»^(iP + fHW 1 2 0 1 K U 7 1- 
IHHfcfcSN- 2 0 2^fc*-;P (J£?L) tffTfc 

3=4*1. N- ffittjl 2 0 2<r>mrf^\%^ft%>tztb, N 

- ffittl 2 0 2<r>Ml L m&i>>MDui-&„ ^cotztb, N- 
fB« 1 2 0 2c0ffiK(iS^Tffi< & 0 . KfcRWfc^- 

[0 128] ZCT> I GBTliP mMl 20UN- ffl 

x*-y rmasm a tz o co-fe >hr * fr± § y ^ 

[0129] &io. HI 2 (A) COfrfflCOmit I GBT 
«0*fll|l||ST» 0 , 1 2 0 3 tf?A hM?. 1204(i 
XS-y^S^, 1 2 0 5tt3W*#PC<b4. 120 
6t±P + fiRJsK 1 2 0 1 US -y^flSl 2 0 7 t<7)V3<7) 
ffiStC&S. 4£, 1 2 0 8T^Sil-SOi±N^-^^ 

[0 13 0] &fcy MCT^-OV^TOl^JSr^fOo & 

*il»JT14±MT'S)-S Pf+^1 ■ xy;\yx^ 
yMMCTCoUttOlUffi. HI 2 ( B ) l/Z7jk 

y'jnylti 2 0 9tcP + ly'Jnyli 2 1 OtP 

- a^U3>-JHl 2 1 1 ^it^Jfyt/HSJtTl 

[0131]§GC NMKB 12 12. PMtfeffeS 
12 1 3£®jjcLJtf£. P + MteifcB 1214, N* I 

&r*i 2 1 5*»jsfcHse»afiai:-ti. ats, 

[0 13 2] Pf-^/t- ■ xynyx^yMMCTO 



[0133] =5ri3. El 1 2 ( B ) Ot»0(±MCTO 
«ffi»C$>9. 1 2 1 6^yM r-55H\ 1 2 1 7IJ7 
y-KSif, 1 2 1 8tt*V-H#P"C&4. 4£y 1 
2 1 9iiPf-f ^/l- ■ xyAyx^yMh5yy"x^ 

(ON FETfcBffffU.) T'£> 0 s 1 2 2 0(iNf^^il/- 

xy^yx^y r-Mr-^y^x.;? (off fet fcPfjfft 
■S ) 

[0 134]}^:, ESTfcOV^T<08ffiBtfi : '5. ES 
TiilGBTtf^f 'J^^SatlM^JtflBRfcft-oTti 
0 , SSa-mitW^fc^^TV^. 4*y Hi 2 

(C)t=^1Rt, ESTiiP + I«y'j3ylI12 

2ltN ( Iy'JnyIi 222tN- Myynyjgi 
[0135] £ P" mMMM 1 224. P + MS£ 

mm 1 2 2 5 n + sms 1226. 1 

2 27ZBl&Ltmmk-?&. ESTC0W4kkLXH, 

m c t mm . * xeejwsv * nb ^> -r ^ * i 

[ 0 1 3 6 ] H 1 2 ( C ) cOfeflJiOHiiE S TcO 

#ffi0S§T-J> 0.1 2 2 8*^'-f hSB?. 1 2 29(±* 
V-KWf. 1 230ttry-HaHF-Cib6. 1 
23 1. l 2 3 2liftCNf^^i/ ■ xy^y^yb 
ih^yy'xmi.. 

[0137] m±co«(c. *»wj±y>f bmmm (mo 

[0138] CHI*M4 ] *»BH* jpJfflfCffiHU^^ 
v-mos -fVsM x{iffia6TJ55ffl$EH^J£v^-fvsw xt 
35 S« *SI»JT14. ^Oft^^rM^ffi#^H^ffl^ 
Tl^HJ-r-So K^HtttHl 3^fflV^. 

[0139] HI 3 (A) l i Zm'tcol±^ J f^T'y^Xh 
0 . 13 0 1 1 3 0 2ii^-T#ASP. 1 3 0 

3immm^m. \ 3o Aimmmrn^' 4 t>v. 130 

5 JiJKA^afC* So 4 , 1 306(i ^"f^f -y 

LT^7-MOSfAVXl 3 0 7tfm^t>tl&. 
[0140] tfz, H 1 3 ( B ) lCSjrt-<9t4®te£S/-i 
-A'-fJ^ 1 3 0 8<±3(s:fr. 1 30 9liX'f7f, 
13 10(jyx-1t'y/3t'fel»„ 131H±y 

x— j-s—cD'm&mfflmiz^v— mo sf^M x 1 3 1 2 

[0141] 4 ft, H13 (C) tc^-r^{4M3BT-rs> 

D . 13 1 3{am^T. 1 3 1 4l4s&»$, 1 3 1 5l±m 

mmxh&« tfz. 131 6(^^TF f ggp«iAii4^ 
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[0142] 4fc, HI 3 (D) £jFrt0>\iti#XMK 
h 9 . 1 3 1 8{i*ft, 13 19(±K'J;K 1 32 0{i 

a^kij^, l 3 2 lliny-feyh-c**. 

1 3 2 2(i^*TrtSI5«i^S i *^*ffi^[lIS#-C-*-5 

S»lMcoaJgMMfflt^V-MO SfAM X 1 3 

2 3j&*ffl^£>*l.4. 

[0 14 3] lil_t^ U7^fliltC i> , ;\°T7— MOSfA^ 
[0 144] 

"TIB t =5r£ . Afomzte , ifF'j7l ffiJ«j£^^ 

[0145] fflf-A^/W&SiDWatf) — rC** 

JBtfttfinfc: J; ->T fflm~f hit tfT 15, ; e^SM- * * 

[0146] llh^lt, *5MHt«ffl^-«i fc'Cf-A' 

[0147] *»Wriif-Y*/WPlftfBWtx* 
[0 148]BP^, ^^UT«BflMEfiTSffl<]RHfc 



«t §ttSL#*if name***;* < w±-r* . 

[0149] M±.<7)®mz i 0 . ABflWHtf£2:ftIf£E 



[HI] ^V— MOS^A-f X<0^£jjr$11. 

[H2] j^-mos^ju xcomMi^m. 

[03 3 ysv— MOSf^ x^ai^^-rilo 

[H4] x*A^-«J||*KW4fcft<?5H. 

[05 3 MOSW Xtf>*$t»tt£ijS-tB. 

[06] x^/^-^siSrl^HH-r^f^oia. 

[07] x^/^-mi^iMBfl-r s t&btnm. 

[08] ^7-MOSf>^ XtO«jg^^-r0„ 

[09] «f+'J7«!l«*Kl»f4fcft«H. 



[010] MV-MOSf-^^^^5i^^0, 

[0113 WBHBJfiwEa^^^-y^jirtH. 

[012] ^NV— MOSf^ X<^«5i^^0o 

[013] A-7-MOSf'A'-fX«jCfflI n D ^St 
0. 

[014] 5pK»^)«w«e«i*iiwr4fc«><oH. 



10 1 N + 

102 N" m&mt&m 

103 p + sm»«« 

104 n+ wxmmwi. 

10 5 y>f f-ffi*§M 

10 6 *r4 hWM 

i o 7 wsj&gig 

10 8 v— xififfi 

109 FWVflSi 

1 1 0 ^ifi^I* 

1 1 1 ***M&ffl6M 

1 1 2 ^■vUT<7)»Sl4^ri*I 

304 ?-v*/hb$ 

3 0 6 K W ylffi^vJsS V ^BfsOSgJI 

3 0 7 F W yflEb^At V^tf0S5Ji 



[04] 



401 



402 



403 



y v 
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----- Ec' 



-Ev 



(13) 



10-65165 



[HI] [1223 




(14) 



10-65165 




(15) 



10-65165 
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